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ABSTRACT 

This paper reports on research undertaken to provide 
information about the factors influencing student persistence in 
undergraduate physics programs at the University of Montreal in 
Quebec, Canada. Data collection methods included student interviews, 
faculty and staff interviews, and two separate questionnaire 
administrations to students enrolled in the physics programs. 

Findings indicate that approximately 50% of students registered for 
courses do not attend classes, either the week before final exams in 
the second term or shortly after the mid - term exams in the first 
term. Many students were found to have a very limited appreciation of 
what they could actually do with a degree in physics. While analyzing 
the differences between the students who continued in their physics 
studies and those who did not, the only significant difference came 
from students' perceptions of their potential success and their 
skills and knowledge. Contains 18 references. (JRH) 
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Why some stay: 

A study of factors contributing to persistence in undergraduate physics 1 

Jesus Vazquez- Ahad-. Laura R. Winer-. Jean-Rohert Derome' 

Univc-rsite de Montreal 
C.P. 6128. Slice. Centre-villc 
Montreal. Qc H3C 3J7 CANADA 

Dropout among students enrolled in the pi vsics programs 4 at the I’niversite de Montreal has 
hovered around 60 ( 7t for a number of years. Of the approximately 100 students who enter each 
year, only about 35 will graduate. This situation, while comparable to science programs in other 
universities (La Have & Lesperance, 1992; Tobias, 1990). nevertheless was cause for concern lor 
department administrators. This paper reports on research undertaken to provide information about 
the factors influencing student persistence in their programs. The research involved a number ot 
steps: student interviews, faculty and staff interviews, and two separate questionnaire 
administrations to students enrolled in the physics programs. The results of each step are reported 
below. 

Background 

Previous studies on dropout can be divided into two major types. The most common are those 
studies that look at dropout from a systemic point ol v iew (i.e.. students who drop out ol the 
school system entirely, at either the primary, secondary or tertiary level). These studies genera! 1\ 
include a varietv of factors other than academic competence (Drew. 1990: Eisenberg A: Dow sett. 
1990; Finn. 1991: Halpin. 1990: Johnson. 1994: Mallette & Cabrera. 1991: Nishet <V Welsh. 

1976: Poole. 1978: Tinto. 1975: Zahrly. 1990). The I’niversite de Montreal recently conducted 
one such study on student perseverance among undergraduate students across all departments, 
results ot w hich led to the establishment of general policies to enhance retention ol students by the 
institution (Crespo <V Houle. 1995)®. However, studies such as this one do not provide spec i 1 i c 
enough information to pinpoint difficulties that may lead to students abandoning a specilie 
program, nor do they consider factors leading to switching programs within a university, a case ol 
program dropout but institutional perseverance. 

A smaller number of studies have focused on or specifically discussed dropout from specilie 
programs: for example, science programs (Hudson tV Rottmann. 1981: La Have A. Lesperance. 
1992: Rigden Tobias, 1991: Stc-Marie & Winsberg. 1981: Seymour. 1992: Tobias. 199(1; 
Wollman <Si Lawrenz. 1984). Interestingly, these studies do not consistently support the popular 
belief that academic performance, more specifically past performance in mathematics and science, 
is a significant factor in student dropout from science programs. 

Tobias' ( 1990) study highlighted the importance of a number of factors affecting learning, 
performance and attitude- in undergraduates taking science courses: notably social (the culture ol 
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1 Mollified versions ot this paper were piesented at the Annual Meeiine ot the National Association tor Kcscuich in 
Science Teaching tNARST). March 3 I -April 3. hJ%. St. Louis. MO and the Annual Meeting ot the American 
Lducational Research Association (AL.KA). April S-12. IWh. New > tork. NA . 

~1 .1DEZ. the Laboratoire intormatii.|ue devaluation et de didactu|ue Jcs mathemntkjues el des sciences, Kiculn ot 
Lducation. 

•'Department ot Llnsics. Laculn ol Arts and Science 

4 ln I W4, the Department ot Lin sics at the limeisite de Montreal had lour undergraduate pioerams a \i S. 
(honors), a Major and a Minor in Lin sics, as well as a bi-disciplmar\ program in Mathematics and Llnsks mn In 
the laculn ot Ails and Science. 

''Ihe authors would like to thank Lrol. Manuel Crespo aiul Ms Rachel Houle. I nixersitede Montreal, im ailxancetl 
access a > their stiul\ . 
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student life), organizational (the culture of the program, the department, and the institution!. and 
pedagogical (the culture of the class, program philosophy, teaching methods, and study skills) 

All of these factors can be expected to contribute to a student's decision to persist in a gi\en science 
program. We therefore decided to locus on these iactors in our study. 

To complement information available from student files and the university study cited above, we 
conducted interviews to gather data from a sampm of students and professors. We used this 
information to develop a questionnaire that was administered to physics students of two cohorts: 
the data were analyzed to profile these students in general and to identify dilferences between 
students who persevered and those who dropped out. It should be borne in mind that the main 
objective of this activity was to provide the Physics Department with decision-making data: thus 
recommendations for actions contributing to reducing the number ol students lea\ ing the 
department were drawn up and are presented as well. 

Students’ perspective 

In order to obtain a better understanding of the factors contributing to the low persistence rate .it the 
l niveisiie de Montreal, a first step was to examine the students' perspeet i\ e. An initial mtcr\ iew 
guide was constructed based on factors identified in the literature (Hudson A Rottmann. 19X1: 

La Have A Lcsperance. 1992: Rigden A Tobias, 1991: Ste-Marie A Winsberg. 1 9X1; Seymour. 
1992: Tobias. 1990: Wollman A Lawrenz. 1984). The questions were organized m seven themes: 
descriptive data on the student: the university environment: the physics programs: pre-universitv 
preparation: difficulties encountered, either with organizational factors or with specific mathematics 
and physics content areas: teaching competence ol lab demonstrators and teaching assistants: 
teach me competence of professors. Interviewees were also asked to speculate on t he reasons tor 
the high dropout rate and make recommendations for improving the program. 

Intel views 

A fist of lb students who had taken the first physics course 6 was drawn up. eight of w hom had 
continued in the program and eight of whom had dropped out. Within each xubgunip. lour had 
hie her than average grades and lour had lower than average grades. A total ol eight students vveie 
interviewed individually (2 from each subgroup). The interviews lasted between and I 30 
minutes each. The interview cycle was stopped after eight students as saturation was reached: in 
other words, when no new information was being contributed by the interviewees. 

Student interview results 

The results of the interviews were analyzed and grouped under nine categories. A summarv ol 
each calegotv is presented below 

Descriptive data . The students interviewed formed a homogeneous group w it h respect to age. 
other familv members with university studies, the absence ol financial difficulties, and their 
housing and emplovment situations. Physics was the first choice lor all students: this choice was 
often made in high school, although some were not sure until they were finishing the science 
program in CEGEP. The ma jority of the interviewees saw the employment potential for pin sics 
ei actuates as being almost exclusively teaching-related: the level at which one could leach (high 
school. CEGEP. university) was determined by how far one went in universitv studies (13. Sc.. 
M.Sc.. or Ph.D.). The only difference found was that students who persevered claimed to spend 
approximately 30C more time studying than did those w ho had dropped out. 

(l \t the t ' ni v ci site ilc Monacal. as in olhci Quebec univcisuies. students entei a plnsio pi up am aliei s i-mpleiui;.: .i 
ii\n-\ ear collect' prop am (at institutions culled C.T.C1UIN: in which thev cover vvlial in most North Ainciican 
universities corresponds to mtroduclorv phvsies l ; oi mis icason. their Inst univeisitv phvsies course is in 
An.ils ueal Mechanics l 'mil I Ws. simlcnts would normallv lake lhis touise concuricnilv w uli one on Kel.im i". 
and scvei.il courses m the Department ol Mathcm.ilies 
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rni\ crsiiy lmi\ ironmenl . The siudenis complained lhal lliey did not reeeixe adequaie ( in lernis oi 
both time and kind of) guidance from the department. Important information was not receded 
upon entry into the program, and students are not followed closely enough during their course of 
studies, Students are allowed to begin in the winter term, hut those who do find ihemseKes 
extremely limited in their choice of courses. Individual course outlines olten do not agree with the 
course descriptions provided in the university calendar. Students are rarely required to consult 
books or journals in the library for their course work. Instead, they view the library as a place lor 
group work, and find it wanting for this. Computers are also not seen as essential to success m the 
pmu ram. although one student felt that the appropriate use ot computers was very impoitant lot 
successful lab work. Perceptions about the quality of student life varied considerably. Some 
students felt that they did not have time to be involved while others fell that there was no student 
life to speak of or that it was reserved for a small clique while still others felt that the social aspects 
of their unive, itv experience were both enjoyable and beneficial. Perceptions about the 
relationships between new and old students varied similarly. 

Physics programs . The absence of labs in the lirst year was cited as a 1 actor that may contribute to 
some students' lack of motivation. Labs were also seen as it way to encourage group work and 
better relations among the students. Students I e It that the links between courses were rare 1\ 
explained by the professors. Coordination (or lack oil between courses in mathematics and couiscs 
in phvsics w as mentioned as a cause of problems; this is seen in schedule coni lids, the pin sic. d 
distance between buildings (and therefore classrooms and professors' offices), and out ol syne 
curricula ( mathematical concepts are olten required in the physics courses be 1 ore they, are studied in 
the math courses i. In general, student-faculty relations were positively seen. The piogiam 
requirements and workload were seen as demanding, but not unreasonably so. 1 he courses .aid 
exams are perceived as difficult, but this is somew hat compensated for by "generous'' grading. 

The students were all aware that ali students with the necessary prerequisites are accepted and that 
the majority do not finish in physics. 

Prc- university preparation . I he students were largely satis! ied with their preparation in lei ms ol 
linguistic competence (both French and English i. They are less satisfied with their preparation in 
mathematics and phvsics. and are largely unsatisi ied with their study skills training. Most ol the 
students perceived thmiselvcs as strong students in CEGEP. and were now read lusting that 
percept ion as the level of students in university is higher. 

Difficulties encountered . Difficulties were specifically mentioned with respect to three courses in 
pin sics and three in mathematics. However, the difficulties mentioned could not be consistently 
attributed to general underlying causes such as incoherence in the curriculum, inherent dilncuiiy oi 
the content or students lacking prerequisite skills or know ledge. 

Teaching ability of full-time faculty . Many of the students' comments concerned the teaching 
abilities of their professors. A number of qualities were commented upon and a wide range of 
abilities was observed among the teaching staff. However, the factor mentioned most olten was 
the ability of the professor to" keep students interested and motivated in the subject matter in 
particular and physics in general. Also mentioned was the ability to make links between 
mathematics and phvsies" between theory and applications, and between the subject matter and 
research topics. Students also commented on professors' use of teaching materials, and then 
abilitv to encourage group work and involve students in problem-solving activ ities. 

Teaching ability of demonstrators and part-time lecturers . There is a vvide range of teaching 
competence amone the demonstrators and part-time teaching stall. Specific criticisms vvete leveled 
at demonstrators who limited themselves to solving assigned problems at the board with no 
interaction with the students as well as at those who used a too advanced mathematical language. 



\ ’ . i/tjuc/ - A h;uJ. Winer A: D eromc 



■ 4 - 



Ph\ sics persi st c i \ ee 



The mathematics courses given by the math department were often taught by people without the 
interest or competence necessary to make any links with applications in physics. 

Hypotheses about drop-out . The interviewees felt that most students who dropped out of physics 
did so because of individual inadequacies: lack ot motivation, lack ol real interest in physics, 
inadequate academic preparation, poor study habits. The large number oi students in lirst-year 
courses as well as the impression given in first-year courses that physics is simply a branch ol 
mathematics and that there is really nothing new to be learned were also seen as contributing to 
some students' decision to leave the program. It is interesting to note that half ol the interviewees 
thought that a large percentage of students who drop out do so to transfer to engineering studies, 
an opinion not supported by university data. 

Suggestions for improvement . The interviewees made numerous suggestions to increase the 
number i i students completing degrees in physics. They concerned providing more support and 
follow-up to students, as well as restructuring the program and specific courses to project a more 
dynamic image of physics. 



Faculty perspective 

Armed with the results of the student interview process, six professors (covering a range ol 
domains of teaching and research areas as weli as years ot teaching experience), the C hairol the 
department, and the academic administrative assistant were interviewed. following the same 
interview guide and referring (anonymously) to student comments, where appropriate. 

These interview's provided a fairly coherent perspective on why such a high percentage ol students 
did not persist in their studies in physics. There was a general consensus that many ol the student' 
did not have adequate preparation, especially in mathematics and study skills. There was also a 
shared perception that the students did not devote enough time to their studies and did not approach 
their studies as the equiv alent of a full-time job. The faculty felt that many students become 
disillusioned when they realize that by studying physics they would not solve the "great mysteries 
ol the universe." Many students enter the program with an overly romantic view ol what physics 
is and what physicists do. 



Questionnaire 7 

A questionnaire, based on points brought out in both sets of interview s, was developed, piloted 
and revised, and then administered by the researchers to all students enrolled in the physics 
programs. The items included in the questionnaire are intended to address a number ol issues 
related to the academic environment. The majority of the items ask students to rate their opinion on 
a four point Likert scale-a middle point was deliberately excluded and four points were deemed to 
provide an adequate level of discrimination. For administration purposes, items were organized so 
as to prevent "clustered" responses (e.g.. when items are grouped by the relation to the same 
topic), but nonetheless respecting the need lor a sequence, when appropriate. Items were 
developed with the following categories in mind: disciplinary interests, curriculum, physics 
program, universitv environment, teaching (both style and quality ol). student support, and 
competence and individual characteristics. 

The questionnaire w as developed lrom a program perspective rather than to gather inhumation that 
related solely to student characteristics. In other words, the intent was to examine which elements 



_ TIk authors would like ;<> ilmiik 1’iols Huguette Bernard .uul leen-(iu\ Blais. I imeiMle ile Moiilie.il. loi ilieir help 
in l lie ilesien ot ihe quesi i on italic I hoi Blais also made \ aluahle suggestions loi designing .uul r omliu 1 mg the da i.i 

.m.i I > sis. 
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of the students' experience in the physics programs contributed to their decision to stay in the 
program or to urop-out. For this reason, the questionnaire could not he administered upon cntix . 
but had to wait until students had had sufficient experience with the program, courses, the teaching 
staff, etc., to be competent to answer the questions. The researchers therefore visited six 
compulsory courses (two from each yean in April 1994. the week before the final exams, and 
receded almost i()(K4 return from the students in class. An interesting point is that less than half 
of students still registered for the classes were in attendance, a not uncommon situation according 
to the professors. 

The questionnaire was administered again in November 1994 only to students enrolled in the 
compulsory first-year course in Mechanics. This time, researchers visited shortly alter the mid- 
term. The same response rate was obtained: almost 100 '.' '< from the less than 50 ' < of students in 
attendance. 

In all. completed questionnaires were received from X2 students at the lirst administration t 'i ear I : 
3X/90 enrolled; Year 2: 26/52 enrolled; Year 3: I S/25 enrolled 8 ) and 52 students at the second 
administration. 

Information was obtained Irom the registrars oil ice as to whether students had graduated or re- 
enrolled the semester after the administration of the questionnaire, as well as the students (il’A. 
These data w ere used in the analysis procedure. 

Data analysis 9 

In formation was obtained as to which students who had completed the questionnaire at the t u si 
administration were still registered in the program the follow ing academic year. C )l the S2 
students. 10 had graduated. 62 were still registered, and 10 had dropped out. t It is impossible to 
know from the data axailuble il these 10 students sw itched programs within the university, 
transferred to another university, or terminated their university studies.) Since the percentage oi 
dropouts was significantly below that for the physics student population as a whole, it must he 
assumed that the group that completed the questionnaire was to some extent a sell selected group. 
As mentioned earlier, it was striking to note that at both administration times. onl\ 50' < of the -un- 
dents registered for the classes were in attendance. The lack of attendance may he an indicator that 
a student is sufficiently disconnected from his or her studies to he at risk for dropping out. and this 
fact may. in and of itself, he of use in identifying students "at risk" in order to try contacting them. 

("luster analyses ucie performed to see if any groupings of variables distinguished those who 
(.hopped out from those who persisted. No meaningful clusters were discerned. Because ol the 
small number of responses related to the number of variables, factor analysis was not conducted. 

Questionnaire results . The overall results from the first administration, which included students 
from the three years of the program, are presented in Table I. Analyses were completed to look 
for difference hv Year of studies 1 1. 2. or 3) and by Program tB.Sc. or Major in Physics \s. Muth- 
Phvsics). The lew significant differences found do not appear to he particularly meaningful. 
Therefore, for purposes of subsequent analyses, the first administration is treated as one group. 
The results of the second administration, w hich was completed by 52 first-year students, are also 
presented in Tabic I . 

s \s explained in mile 5. siudenis come i«> their uimersitx studies .iliei having completed .i two-veai post-sesondaiv 
I'luer.nn. This means that lo complete an undeigraduale degree in a Quebec inmeisitv tor these student' gen.’iallv 
i cqu i res a i In ee- \ eat pn >gi am. as is the ease with the programs in ph \ sics 

Ml ic authois would like to thank Michele IVitoti. 1.1DI.. I'lmcisite do Monacal, lor Iki help m the data aiialws 
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Interest: The areas of physics which interest me are: 










thermodynamics 


2.7 


.73 


- 


,7W 


electromagnetism 


3.0 


.7 l ) 


23) 


.84 


field theory 


3.0 


.88 


23) 


.84 


mechanics 


23) 


.84 


3.0 


.80 


biophysics 


2.2 


1 .00 


2.5 


1.0? 


astronomy and astrophysics 


3.0 


1.01 


3.5 


.80 


relativity 


3.4 


.73 


3.4 


.88 


quantum mechanics 


3.3 


.70 


3.3 


.75 


electronics and measurement 


2.2 


3)1 


2.0 


1.02 


solid state 


2.5 


3)0 


2.4 


.82 


The types of activities which interest me are: 










laboratory experiments 


2.8 


1 .00 


3 


.70 


theory 


3.0 


.07 


3.5 


. / ^ 


computer-based numerical analysis 


2.8 


3)4 


23) 


.84 


Curriculum: 










1 he program should have a survey course on modern physics in the first year 


23) 


>>3 


3.0 


3)3 


I understand the links between the different physio courses in the program 


3.i 


— i 


.3.0 


.08 


1 understand the links between the physics and the mathematics courses in the 


3.3 


.73 


3 4 


.o7 


program 










The program should include lab work in the tirst year 


2.5 


1.04 


2.0 


1 .0o 


I can see the* links between course contents and current research in physics 


2.o 


~w 


2 1 


.O^ 


The mathematics courses allow me to appreciate a different point of view than 


3.2 


s2 


3.2 


SI 


that of the physicist 










The study of physics basically entails revisiting the same subjects with more 


23) 


3*3 


2.w 


.83 


,unl more complex mathematical tools 










The role of the physicist is to make significant contributions to the advancement 


3.4 


.78 


.3.0 


.0 1 


of knowledge about Nature 










Program: All courses should share the same evaluation scale (tor conversion to 


. ^ ... .. 


1.01 


23* 


1.04 


letter grades) 










The work load required by the physics courses is reasonable 


3.2 


.71 


2.1 


3*8 


The program should haw a limited number ot places available and there 


13) 


1.07 


1.8 


, u 8 


should be a stricter admissions policy 










Environment: 










It would be helpful to have access to a room in the department for group work 


3.3 


.88 


3.(i 


.70 


There should be general interest physics books available in the library 


3.4 


.68 


3. 


.01 


being taught in large groups did not hinder mv learning 


23) 


we 


231 


so 


Teaching style: 1 would like the professors to talk t o us about their research 


3.4 




3.3 


.7o 


interests during their courses 










The professors should frequently demonstrate the principles they are teaching 


3.1 


.S(> 


-> "1 
> . — 


— > 


with experiments in class 










The professors should encourage more team work in their courses 


2.8 


.84 


3.0 


30 


Students should Lx* made to participate more actively in looking for solutions to 


3.0 


.80 


3.1 


.88 


the problems posed in class 










I give great importance to obtaining feedback on my work within a reasonable 


3.5 


.05 




.3} 


time frame 










The homework assignments prepare me well for the exams _ 


3.2 


.04 


2-7 


.74 


Student support: The information that I received from the department helped 


"l3 


.83 


2.2 


~S3 


me to orient my studies 










1 would benefit from having a more advanced student as an official guide to 


2.8 


3)0 


3.1 


1.07 


help me with my studies 










1 lu* department should intervene and suggest remedial courses, workshops, etc. 


3.0 


.Sii 


3.3 


82 


to students who need them 


— 








- 



T al’li' 1: Ki’yiiilts grouped by theme (not present. itinn order) for oil students troni both odnunistration'- 
( I he n umbei ot respondents per question rnnqed from 71 to *2 foi the first administration, and from -to to ?2 for the semnd ) 
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(-J- all ; about three-quarters^- about hdlf ; 1" one-quarter or loss) 

Quality of teaching: Percentage of professors who: 

- do not appear to be interested in the subject matter they are teaching 

- know well the subject matter they are teaching 

- communicate well the subject matter they are teaching 

- go too quickly for me to understand everything 

- do not take course evaluations into account to improve their courses in subsequent 

venrs 



\ s.d. V s d 



1.5 




1.4 .75 


3.3 


.77 


3.2 S3 


2.1 


./.*» 


2.2 .7b 


l h 


.73 


l.S .84 


l.b 


.81 


1.7 .8b 


1 Admin 




2 n ^ Admin 



Si. ale: 

(4= st: nglv agree; 3= agree;2= disagree; 1= strongly disagree 

Competence and Individual characteristics: 1 often had difficulties in my 
phvsics courses because of the mathematics used 

If there had been remedial courses in physics or mathematics, 1 would have 
taken them 

I often ask questions in class 

Mv work habits and studv methods are adequate to succeed in the program 

If there were a workshop to help improve my work habits and study skills, I 
would take it 

l had financial difficulties which hindered my performance in the program 

I am conf ident tha t 1 \vill_finish the progr am I am enrolled in 



\ 


sj. 


\ 


s.d 


2.2 


l.-w 


2M 


1.03 


2.4 


1.13 


2.7 


1.10 


2.2 


3>b 


*> o 


3>h 


23) 


.81 


■> y 


.on 


2.5 


1.10 


2. S 


1.1- 


2.1 


1.13 


1.8 


*.<y 






3.0 


1.0b 



l took Math 303 Introduction to differential equations in CEGEP 

Admin 1: Yes: b3"» No: 37".. Admin 2: 3es: 3 U A. No. 41".. 



In comparison with the other students m the program, 1 think that mv skills and knowledge' m phvsus aie 
Admin 1: 3.4 (.SO) fl =\ervweak 2 = weak 3 = average 4 = strong 5 = verv strong) 

Admin 2: 3.1 (AM 



In comparison with the other students in the piogram, I think that my skills and knowledge m matlicmutu s oie. 
Admin 1: 3.4 (AO) ( 1 = von weak 2 - weak 3 = average 4 - strong 3 - v erv strong) 

Admin 2: 3.4 (.74) 



Number of hours per tvpical week 1 spent on t he f ollowing activities during this term: 



Admin 1: 


courses (classes 
or labs) 


studying 


work 


tr.inj'poi'tation 
0.2 (4.08) 


re a 1 1 v 


^ 18.4 "(431 )~ 


16.3 


( l >.47) 


5.4 (7. 1 >8) 


ideally 7 


1M.1 (3.84) 


21.2 


(S.oS) 


~ 3.3 (3.30) 


2.0 (3.2(1) 


Admin 2: 












reall v 


21.0 (33AS) 


* 18.8 


(10.8) 


0.2 (7.31) 


(i.y (4.78) 


uU'Tillv 


21.1 (33)3) 


22.8 


(10.4) 


4» ((i.48) 


2.M (3.50) 



What do vou think are the most common career opportunities tor someone with a 13. Sc. in physics (in order of 
frequency): Admin 1 & 2 gave the same responses 

1) Teaching 2) Graduate studies in physics 3) Research 

What do vou plan to do when you finish the program vou are enrolled in? Admin 1 & 2 gave the same response- 
1) Studies in physics or mathematics 2) Studies in non-university teaching 3) Other studies 

Age of respondents: Admin 1: Mean - 21./, s.d. 2.4 (min. IS; max. 30) 

Admin 2: Mean - 2U3J, s.d. 3.8 (min. 18; mav. 3b) 

Sex of respondents: Admin 1: M- (>2 (77A"<>) b- 18(22.5'’..) Admin 2: M*4u(80.h ..) b ">(104 i 
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Student comments 

There was space on the questionnaire for students to write in comments; 79 ol the 134 students 
who completed questionnaires did so. The comments were all examined, and clearly supported 
both the results of the preliminary interviews as well as the quantitative results from the 
questionnaire. The supporting comments concerned the quality of teaching, the amount ol work in 
the program, the quality of the students' preparation in physics and mathematics, the physical 
environment, and the opportunities for someone with a physics degree. An interesting addition, 
made by six students from the second administration, was the explicit request lor a diagnostic test 
to be given upon admission to the program that would allow the students to identity their weak 
areas and undertake remedial work over the summer before they began their first year of studies. 



Those who staved vs. those who left 

Data were then ohtained on whether the lirst-ycar students who had completed the questionnaiie at 
the first or second administration were still in the program in January 1996. Of the 90 lirst-ycar 
students who had completed the questionnaire. 57 were still enrolled and 28 had dropped out (5 
missing data); none had graduated. Analysis of the responses of the two groups resulted in only 
two statistically significant differences, both of which relate to the student's self-perception. The 
statements "1 ant confident that 1 will finish the program I am enrolled in" and "In comparison w ith 
the other students in the program. I think that my skills and knowledge in physics arc" were 
answered more positively by students who had continued their studies than by those who had 
dropped out of the physics program (see Table 2). It would seem from these results that students 
who are initially less confident that they will finish and less confident of their skills and know ledge 
in physics as compared to their peers are more likely to drop out. it should be noted that t lie t c was 
no significant difference between the two groups on GPA. which underscores the lact that it is the 
student's own perception that is important to assess. 



Statement Stayed nr. s.d. 

Confidence in finishing the program 3.4; .75 

1 4 strong is Mron ds disagr ee) _____ 

Skills and knowledge in physics 3.3; .79 

( 5 \ cr\ sirony...! \er\ weak) 



Left m. s.d. 

3.0; 1.19 1=6.559. p <.01 2" 

F ( 1. 83) 

3.(j; .58 ’ f=l f. 954 Ip <3)01 

1 " 1 1 . 82 ) 



Table 2: Significant differences between students who stayed in the physics program and those 
w ho dropped out 



Striking points 

The most striking result of the study is not the answer to any specific question, but simply the I act 
that approximately 50 7f of students registered for courses do not attend classes, either the week 
before final exams in the second term or shortly after the mid-term exams in the first term. 1 his 
"non-result" indicates that early on, half of the students do not feel that going to class is a 
worthwhile activity. When one does some simple arithmetic, one comes to the conclusion that 
many of these students do not return the following term to continue their studies in physics. The 
absentee students have apparently already made up their minds to withdraw , or are certainly in the 
process of disengaging themselves. Any interventions intended to attract these students u> stay 
must therefore occur early in the year, and waiting even for the results of mid-terms to identify 
students at risk may he leaving it too late. Year 3 students showed a slightly higher attendance rate 
than Years 1 and 2. which is not surprising. Not attending classes can be expected to have a more 
negative impact on first year students, as their absence from class reduces their potential to network 
with other students as well as to create a sense of belonging to the program. Also, since study 
skills were identified in the interviews and the questionnaire as relatively weak, the ability ol these 
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students to study effectively on their own must he questioned. While we are not saying that all 
students must attend all classes, it is to he hoped that the great majority of students would find 
attending classes worth the effort. 

Several findings relate to the physics student body as a whole. Students do not know ol career 
opportunities other than teaching. This kick of knowledge may help explain u hy it is that even 
third-vear students did not have a clear sense of w hat they were going to do when they finished 
their degree. This finding confirmed a perception on the part of the Chair of the department that 
many students had a very limited appreciation of what they could actually do with a degree in 
physics. The confirmation was enough to lead to the creation of a department newsletter w hich, 
among other things, highlights graduates who are eurrenth employed in a variety ol occupations 
(e.g.. medicine, engineering). 

The re-ini roduetion of labs into the first year curriculum w as another action that was being 
contemplated by the Department. The generally favorable response to this idea hy the students 
supported the decision to create first-year labs, and these are now in place. A related concern, 
expressed hv the faculty and supported by the questionnaire results, is that the students on the 
w hole have an overlv romantic view of physics and w hat physicists do; to w it. they solve the gre.it 
mvsteries of Nature. Bv having more hands-on experiences in lirst-year. it is hoped to provide 
students with a more realistic understanding of the research process. This, combined with helping 
students see the practical applications of research in physics and a degree in physics, w ill 
contribute to students developing a more realistic and grounded view ol physics and pin sicisis. 

A final general result of note concerns the amount of time students spend studying. 1 he faculty 
members all complained during their interviews that the students simply did not work hard enough; 
they felt that students should be putting in a 60 hour week— 20 in class and another 40 suuhing. 
The cwerall average that students claimed to be studying a week is 10. and their "ideal' amount ol 
time studving is 24 hours per week, a far cry from 40. \\ helher the faculty arc right and the 
students are fa/v or the students are right to expect a 40 hour week is a topic that should be debated 
elsew here; the implications of the discrepancy are significant, however. If the faculty aic counting 
on students doing twice the work outside class that they are. clearly many students will haw 
significant difficulties in keeping up with the content covered. 

When analyzing the differences between the students who continued in their physics studies and 
those w ho did not. it is noteworthy that the only significant difference comes from students' 
perceptions of their potential success and their skills and knowledge. It appears that students who 
are less confident are more apt to drop out. even though there is no significant difference in then 
mean C.iPA. This leads to a rather banal conclusion: if you want to know who's at risk lor 
dropping out. ask the students. Obviously, the factors that influence different students will he 
di He. nt: some mav think they will not finish because they don't think they can do it: others are 
disillt ioned with the discipline and still others may like physics but don’t see the point because 
lliev non't want to teach. 



Conclusion 

After reflecting on these data, a series of preliminary recommendations was created, some ol which 
have alreadv been mentioned. These recommendations were conceived of as hypotheses for 
action, and their feasibility was not evaluated when formulating them, although it w as certainly a 
factor when evaluating their potential for implementation. Recommendations alreadv mentioned 
concerned the re- in trod net ion of first-year labs and the creation of a newsletter to intonn students 
about a varietv of career opportunities. Additional recommendations are currently under 
consideration; increasing guidance and follow-up for students, drawing on both faculty and more 
advanced students; increasing support for group work in terms of both physical space and course 



BEST COPY AVAILABLE 



f 



Vii/. c|tie/.-Abad. Winer & Demme Phssies persistence _ - I * 1 

design: enhancing the image of physics as a dynamic field that is more than a subset ot 
mathematics by emphasizing the links between and among research and courses: and improving 
teaching to favor group work and interaction. 

The research reported here involved different perspectives on an extremely complicated problem, 
and one for which no single action will suffice. However, by drawing on the students' and the 
faculty's perspectives, it is to be hoped that actions can be undertaken which will help reduce 
student attrition. It is naive to think that all students who enroll in a physics program will complete 
it: nor should thcy-especially if the program has no quota and no stringent selection procedure. 

The goal of the Physics Department is, however, to support those students who are both capable ol 
completing the program of study and genuinely interested in physics. 
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